Growth factors in behavioral teratology.
Polypeptide Growth Factors are protein molecules which regulate cell proliferation and/or differentiation. A number of different Growth Factors (GFs) have been identified and characterized in recent years, and they have been shown to control several physiological processes, such as growth, repair, differentiation, and development of specific cell populations. In particular Nerve Growth Factor, the best characterized among the about 30 GF molecules, is endowed with specific activities on cholinergic and peptidergic CNS neurons. Several GFs originally named according to their biological activity (Epidermal Growth Factor, EGF; Fibroblast Growth Factor: FGF; Transforming Growth Factor: TGF; Insulin-like Growth Factor: IGF) have been recently found in the central nervous system. The effects of in vivo GF administration on the ontogenesis of altricial rodents are reported. Indexes of neurobehavioral maturation are accelerated upon neonatal NGF and bFGF exposure, while a similar treatment with EGF exerts both growth-promoting and growth-inhibiting effects on mouse somatic and behavioral development. Administration of IGF appears to affect ultrasonic vocalization in mouse pups. Moreover, NGF given intracerebroventricularly to newborn mice anticipates both the appearance of the scopolamine-induced hyperactivity and the maturation of behaviours under cholinergic control. The present findings are in agreement with a model where different GFs can "switch on" developmental events leading sometimes to dramatic changes in the normal ontogenetic pattern.